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l 
(cm); on2 

HJC 

(in which: 
Z represents a group of formula 

A represents a group of formula 

B represents a group of formula 

R‘ represents a hydrogen atom or a methyl group; 
R2, R3, R4 and R6 are the same or different and each 

represents a hydrogen atom or an acyl group; 
R5 represents a carboxy group; 
R7 represents a hydrogen atom, an alkyl group or an 

acyl group; 
X represents a halogen atom; and 
the bond represents a double bond) 

and salts and esters of the carboxy group represented by 
R5 and compounds of formula (II): 
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on2 

H 3C 

Rl 
O 

(in which R‘, is as de?ned above and R2 represents 
an a-methylbutyryl group; and R4 represents a 
hydrogen atom) have useful anti-hypercholestera 
emic activity and may be prepared from certain 
natural products obtainable by cultivation of mi 
croorganisms of the genera Penicillium or Monas 
cus. 

14 Claims, 3 Drawing Figures 
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ANTII'IYPERLIPEMIC DIIIYDRO-MI/mB 
DERIVATIVES, THEIR PREPARATION AND USE 

BACKGROUND TO THE INVENTION 

The present invention relates to a series of novel 
compounds which have been found to inhibit choles 
terol biosynthesis and which can thus be used in the 
treatment and prevention of disorders arising from high 
levels of cholesterol in the body. The invention also 
provides processes for preparing these compounds. 

Hyperlipaemia, especially hypercholesteraemia, is 
known to be one of the main causes of cardiopathy, 
such as cardiac infarction or arteriosclerosis. As a re 
sult, considerable research has been carried out in an 
effort to discover compounds capable of reducing lipid, 
and especially cholesterol, levels in the blood. A group 
of compounds of this type is disclosed in US. Pat. No. 
3,983,140 and was isolated from the culture broth ob 
tained by cultivating microorganisms of the genus Peni 
cillium; this group of compounds is collectively desig 
nated ML-236. US. patent applications Ser. No. 
121,515, ?led Feb. 14, 1980, and No. 137,821, ?led Apr. 
4, 1980, which issued as US. Pat. No. 4,323,648 on Apr. 
6, 1982, disclosed a structurally similar compound des 
ignated Monacolin K or MB-SSOB, and certain salts and 
esters of MB-530B are disclosed in US. patent applica 
tion Ser. No. 172,231, filed July 25, 1980. MB-530B and 
its salts may be prepared by cultivating microorganisms 
of the genus Monascus, especially, but not exclusively, 
strains of Manascus ruber. Another compound of the 
NIB-530 group, designated MB-530A, as well as other 
compounds relating to the ML.236 and MB-530 groups 
are disclosed in co-pending Application Ser. No. 
247,875 filed Mar. 30, 1981 entitled "Inhibitors of Cho 
lesterol Biosynthesis, their Preparation and Use" and 
Application Ser. No. 251,733 ?led Apr. 7, 1981 entitled 
“Compounds which Inhibit Cholesterol Biosynthesis,_ 
and their Preparation" to A. Sato et a].. 
We have now discovered a series of compounds re 

lated to these prior compounds which also have valu 
able inhibitory activity against the biosynthesis of cho 
lesterol. 

BRIEF DESCRIPTION OF INVENTION 

The compounds of the invention have the formula (I): 

Z (I) 
l 

(in which: 
2 represents a group of formula 

Rte '0 I00 R, 
of s 

O 0R6 

A represents a group of formula 

2 

OOH O 

5 
B represents a group of formula 

-(|:H—, —c— or --('II-|—; 
to on3 o x 

Rl represents a hydrogen atom or a methyl group; 
R2, R3, R4 and R6 are the same or different and each 

represents a hydrogen atom or an acyl group; 
R5 represents a carboxy group; 
R7 represents a hydrogen atom, an alkyl group or an 

acyl group. 
X represents a halogen atom; and 
the bond represents a single or double bond; 
and salts and esters of the carbonyl group represented 

by R5. 
Also provided by the present invention are epoxides 

of formula (II), which are closely related to the above 
compounds of formula (I): 

20 

25 

(ID R40 0 

0 

R1 
0 

(in which R‘, R2 and R‘ are as de?ned above). 

DETAILED DESCRIPTION OF INVENTION 

As the compounds of the invention are derivatives of 
the NIL-236 and MB-530 group compounds, they are 
named as hydrogenated derivatives of ML-236A, ML 
236B, MB-530A or MB-SJOB or of the corresponding 
carboxylic acids according to the following scheme: 
Compounds of formula (A): 

45 

(A) 

55 

(i) in which RI and R2 both represent hydrogen atoms 
65 is called dihydr0-ML-236A (DH.ML-236A); 

(ii) in which R1 represents a hydrogen atom and R2 
represents an a-methylbutyryl group is called dihydro 
ML-236B (DILML-236B); 
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(iii) in which R‘ represents a methyl group and R2 
represents a hydrogen atom is called dihydro-MB-SBOA 

(OH.MB-530A); 
(iv) in which R‘ represents a methyl group and R2 

represents an a-methylbutyryl group is called dihydro 
MB~53OB (DH.MB-53OB); 
Compounds of formula (B): 

(B) 

(i) in which R‘ and R2 both represent hydrogen atoms 
is called tetrahydro-ML-ZBtSA (TH.ML-236A); 

(ii) in which R‘ represents a hydrogen atom and R2 
represents an a-methylbutyryl group is called tetrahy 
dro-ML-236B (TH.ML-236B); 

(iii) in which R‘ represents a methyl group and R2 
represents a hydrogen atom is called tetrahydro-MB 

530A (THMB-S3OA); 
(iv) in which R‘ represents a methyl group and R2 

represents an a-methylbutyryl group is called tetrahy 
dro-MB-53OB (TH.MB-53OB); 
Compounds of formula (C): 

(C) 

(i) in which R‘ and R2 both represent hydrogen atoms 
is called dihydro-ML-236A carboxylic acid (DH.ML 
236A carboxylic acid); 

(ii) in which R‘ represents a hydrogen atom and R2 
represents an a-methylbutyryl group is called dihydro 
ML-236B carboxylic acid (DH.ML-236B carboxylic 
acid); 

(iii) in which R‘ represents a methyl group and R2 
represents a hydrogen atom is called dihydro-MB-S3OA 
carboxylic acid (DH.MB-53OA carboxylic acid); 

(iv) in which R‘ represents a methyl group and R7 
represents an a-methylbutyryl group is called dihydro 
MB<53OB carboxylic acid (DHMB-SBOB carboxylic 
acid); and 
Compounds of formula (D): 

20 

25 

35 

40 

45 

50 

55 

65 

(D) 

(i) in which R‘ and Rita/2th represent hydrogen atoms 
is called tetrahyrlro MI 23611 carhoxylic acid 
(TI-[.ML-236A carhoxylir acid) 

(ii) in which R‘ represents .‘i hydrogen atom and R2 
represents an ri-metrylhutyryl group is called tetrahy< 
dro-ML--236B carhosyiil: acid (Tl-I ML~236B carhox~ 
yiic acid); 

(iii) in which R1 represents a methyl group and R2 
represents a hydrogen atom is called ictrahydro-MB 
530A carboxylic acid (‘I'EIMBSKOA carboxyiic acid); 

(iv) in which R‘ represents a methyl group and R2 
represents an ue-rnethylhutyryl group is called tetrahy 
dro-MB-53OB carhcnylic acid ("i‘IIMB'SEOB carbox~ 
ylic acid)v 

Acylated derivatives =2? the alim'c compounds are 
then named in the usual Way using the above structures 
as the parent compound. Ilpmirlcs ol' l'oirnula (II) are 
simply named an cpoaic‘cs oi' Ml..~23t>!\, NIL-236B, MB» 
530A or NIB-530B or of their acylntcd derivatives. 

In the compounds of formula (I) and (II), R2, R3, R4 
and R“ may represent hydrogen atoms or acyl groups 
and R7 may repl'cscllt a hydrogen atom, an alkyl group 
or an acyl group, Where lhcsc groups represent an acyl 
group, it may be an organic acyl group (for example an 
aliphatic acyl group, an aromatic acyl group, an arali 
phatic acyl group, an alicyclic acyi group, a heterocy 
clic acyl group. a hCiiLi!UUyCliUdUDSIIIUIELl aliphatic acyl 
group, an aliphatic sulphonyl group, an aromatic sul~ 
phonyl group. an aliphatic phosphoryl group, an aro 
matic phosphoryl group or an ill‘clllpiiililti phosphoryl 
group) or an inorganic ncyl group (for example an acyl 
group derived from phosphoric acid, sulphuric acid or 
nitric acid). 
Where the acyl group is an aliphatic acyl group, this 

may be saturated or unsaturated and eAaiiiples include: 
straight or branched chain C; 411i; alitanoyl groups (e.g. 
the acetyl, propitmyl, huiyryl, isohutyryl, valeryl, iso 
valeryl, pivaloyl, hesanoyl, lmethylyalcryl, heptanoyl, 
isoheptanoyl, octanoyi, isooctanoyl, Z-methyloctanoyl, 
nonanoyl, isononanoyi. decanoyl, uudecanoyl. dode 
canoyl, tridecanoyl. leliudccanoyl, g'ientadecanoyl, pal 
mitoyl, stearoyl. ist'istcaroyl, nonadccanoyl and eicosan 
oyl groups); C3-C3) aH-rcuoyl groups (eg. the acryloyl, 
crotonoyl, 3-butcnoyl, methacryluyl, Q’i-1ricthyl'2-buten— 
oyl, 2~pentcnoy|. 4—pcnlenoyl, tigloyi, angeloyl, 2--hex< 
enoyl, Z-hcptcnoyl, hepta-lA-dicuof,i, l-octenoyl, Z~ 
nonenoyl, Z-deccrmyl. Z-undccenoyl, lihoienoyl, oleoyl, 
linoleoyl and arachidonoyl groups); and (I)v {T20 alkyn 
oyl groups (eg. the propioloyl, E-hutynoyl. 3»butyr1oyl, 
Z-pentynoyl, Z-hexynoyl, Z-hcptynoy], .Z‘octy'rioyl, 2 
nonynoyl and ladecynoyl groups). These acyl groups 
may be unsubstituted or may have one or more substitu 
erits, for example. halogen atoms. nUL‘ll as chlorine or 
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bromine; the tri?uoromethyl group; the nitro group; the 
carboxy group; alkoxycarbonyl groups, such as me 
thoxycarbonyl or ethoxycarbonyl; aralkoxycarbonyl 
groups, such as benzyloxycarbonyl; the cyano group; 
the amino group; alkanoylamino groups, such as 
acetylamino; alkylamino groups. such as methylamino, 
dimethylamino or ethylamino; aralkylamino groups, 
such as benzylamino; the hydroxy group; alkanoyloxy 
groups, such as acetoxy or pivaloyloxy: alltoxy groups, 
such as methoxy or ethoxy; the sulphhydryl group; 
alkylthio groups, such as methylthio or ethylthio; and 
acylthio groups, such as acetyithio or benzylthio. 
Where the acyl group represented by RLR4, R6 or 

R7 is an aromatic acyl group, the aromatic ring may be 
a single ring (eg. a benzene ring) or a fused ring, for 
example a naphthalene ring, an anthracene ring or an 
indan ring. This ring may optionally have one or more 
substituents, for example alkyl groups, alkoxy groups, 
halogen atoms, trifluoromethyl groups, nitro groups, 
cyano groups, amino groups or hydroxy groups; where 
there are two or more substituents, these may be the 
same or different. Specific examples of such aromatic 
acyl groups include the benzoyl. o-toluoyl, m~toluoyl, 
p-toluoyl, 2,4-dimethylbenzoyl, 3,4-dimethylbenzoyl, 
Z-ethylbenzoyl, 3-ethylbenzoyl, 4-ethylbenzoyl, Z-pro 
pylbenzoyi, 3-propylbenzoyl, 4-propylbenzoyl, 4-butyl 
benzoyl, o-anisoyl, m-anisoyl, p-anisoyl, 2,4-dimethoxy 
benzoyl, Z-ethoxybenzoyl, 3~ethoxybenzoyl, 4-ethoxy 
benzoyi, 2—propoxybenzoyl, 3-propoxybenzoyl, 4 
propoxybenzoy], Z-butoxybenzoyl, 3-butoxybenzoyl, 
4-butoxybenzoyl, piperonyioyl, Z-chlorobenzoyl, 3 
chlorobenzoyl, 4-chlorobenzoyl, 2,3-dichlorobenzoyl, 
3,4-dichlorobenzoyl, 2,4-dichlorobenzoyl, 2~bromo 
benzoyl, 3-bromobenzoyl, 4-bromobenzoyl, 2-fluoro 
benzoyl, Lfluorobenzoyl, 4~?uorobenzoyl, 2»tri 
l'luoromethylbenzoyl, 3-tri?uoromethylbenzoyl, 4-tri» 
?uoromethylbenzoyl, Z-nitrobenzoyl, 3-nitrobenzoyl, 
4-nitrobenzoy], 2,4-dinitrobenzoyl, 3,5-dinitrobenzoyl, 
salicyloyl, 3-hydroxybenzoyl, 4-hydroxybenzoyl, 2 
acetoxybenzoyl, B-acetoxybenzoyl, 4-acetoxybenzoyl, 
anthraniloy], Z-acetamidomidobenzoyl, t$-acetamido 
benzoyl, vanilloyl, veratroyl, protocatechuoyl, galloyl, 
l-naphthoyl, Z-naphthoyl, Z-anthranoyl, 4-indanecarbo 
nyl, S-indanecarbonyl and 4-indenecarbonyl groups. 
Where the acyl group represented by R2--R4, R‘1 or 

R7 is an araliphatic acyl group, the aromatic ring in this 
araliphatic acyl group may be a single ring or a fused 
ring, as exempli?ed above for the aromatic acyl group, 
whilst the aliphatic moiety may be saturated or unsatu 
rated. The aromatic ring may optionally have one or 
more substituents. as exempli?ed above for the aromatic 
acyl groups. 

Examples of such araliphatic acyl groups include the 
phenylacetyl, Lmethylphenylacetyl, 3-methylphenyla 
cetyl, 4-methylphenylacetyl, Z-ethylphenylacetyl, 2 
methoxyphenylacetyl, 3-methoxyphenylacety], 4 
methoxyphenylacetyl, 2~ethoxyphenylacetyL 3-ethoxy 
phenylacetyl, 4-ethoxyphenylacetyl, 2~propoxy~ 
phenylacetyl, 3-propoxyphenylacetyl, 4-propoxy 
phenylacetyl, 2,4-dimethoxyphenylacetyl, 3,4 
methylenedioxyphenylacetyl, 2-hydroxyphenylacetyl, 
3-hydroxyphenylacety], 4-hydroxyphenylacetyl, 2 
chlorophenylacetyl, 3-chlorophenylacetyl, 4-chloro 
phenylacetyl, 2,3~dichlorophenylacety], 2,4-dichl0ro 
phenylacetyl, 3,S-dichlorophenylacetyl, 2-bromo 
phenylacetyl, 3-bromophenylacetyl, 4-bromophenyla 
cetyl, Z-nitrophenylacetyl, 3-nitr0phenylacetyl, 4-nitro 
phenylacetyl, 4-aminophenylacetyl, 2-phenylpropionyl, 

25 

30 

-40 

50 

55 
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6 
3-(2-methy1phenyl)propionyl, 3-(3-methylphenyl)-pro 
pionyl, 3-(4-methylphenyl)propionyl, 3-(2-methoxy 
phenyi)-propionyl, 3-(3-methoxyphenyl)propionyl, 3 
(4-methoxyphenyl)propionyl, 3-(3,4-methylenedioxy 
phenyl)propionyl, 3-(2-chlorophenyl)propionyl, 3-(3 
chlorophenyl)propionyl, 3-(4-chlorophenyl)propionyl, 
phenoxyacetyl, cinnamoyl, o-methylcinnamoyl, m 
methylcinnamoyl, p-methylcinnamoyl, o~methoxycin 
namoyl, m~methoxycinnamoyl, p-methoxycinnamoyl, 
o-hydroxycinnamoyl, m-hydroxycinnamoyl, p 
hydroxycinnamoy], o-chlorocinnamoyl, m-chlorocin 
namoyl, p-chlorocinnamoyl, o-bromocinnamoyl, m 
bromocinnamoyl and p-bromocinnamoyl groups. 
Where the acyl group represented by R3--R4, R6 or 

R7 is an alicyclic acyl group, the alicyclic ring may be 
saturated or unsaturated and preferably has from 3 to 7 
carbon atoms. Examples of such alicyclic acyl groups 
include the cyclopropanecarbonyl, cyclobutanecarbo 
nyl, cyclobut-l-enecarbonyl, cyclobut-2-enecarbonyl, 
cyclopentanecarbony], cyclopent-l-enecarbonyl, cy 
clopent-Z-enecarbonyl, cyclopenta»1,3-dienecarbonyl, 
cyclopenta~2,4-dienecarbonyl, cyclohexanecarbonyl, 
cyclohex-l-enecarbonyl, cyclohex-Z-enecarbonyl, cy 
clohex-B-enecarbonyl, cyclohexa-l,3-dienecarbonyl, 
cyclohexa-2,4-dienecarbonyl, cycloheptanecarbonyl, 
cyclohept-l-enecarbonyl, cyclohept-2-enecarbonyl, 
cycloheptJ-enecarbonyl, cyclohepta-l,3-dienecarbo 
nyl, cyclohepta-2,4-dienecarbonyl, cyclohepta-2,5 
dienecarbonyl, cyclohepta-1,4-dienecarbonyl, cy 
clohepta- l , S-dienecarbonyl, cyclohepta-1,3,5‘trienecar 
bonyl, cyclohepta-2,4,6-trienecarbony] and adaman 
tanecarbonyl groups. These rings may optionally have 
one or more substituents, as exemplified above in re 
spect of the aromatic acyl groups and such substituents 
may form one or more rings fused to the abovemen 
tioned alicyclic ring system. 
Where the acyl group represented by RLR“, R6 or 

R7 is a heterocyclic acyl group, the heterocyclic ring 
preferably has 5 or 6 ring atoms, one or more of which 
is a hetero atom, for example a nitrogen atom, an oxy 
gen atom, a sulphur atom or a selenium atom. This 
heterocyclic ring may optionally be fused with a carbo 
cyclic ring or with another heterocyclic ring (which 
may be the same as or different from the ?rst-mentioned 
heterocyclic ring) to form a fused heterocyclic ring 
system. The heterocyclic acyl group may have one or 
more substitutents, as exempli?ed above in respect of 
the aromatic acyl groups. Specific examples of such 
heterocyclic acyl groups include the Z-thenoyl, 3-then 
oyl, S-methylthen-Z-oyl, 5-chlorothen»2-oyl, 4,5 
dimethylthen-3-oyl, 2»furoyl, 3-furoy], S-methylfur-Z 
oyl, 5-chlorofur-2—oyl, pyridine-Z-carbonyl, 3-methy1 
pyridine-2-carbonyl, 4-methylpyridine-2-carbonyl, 5 
methylpyridine-Z-carbonyl, 6-methylpyridine-Z-carbo 
nyl, nicotinoyl, isonicotinoyl, isoxazole-B-carbonyl, 
isoxazole-4-carbonyl, oxazole-2-carbonyl, oxazole-4 
carbonyl, 4-acetylaminothiazole-Z-carbonyl, 1,3,4 
thiadiazole-2-carbonyl, 5-methyl- 1 ,3,4-thiadiazole-2 
carbonyl, l,2,3-triazole-l-carbonyl, l,2,3,4-tetrazole-l 
carbonyl, piperidinecarbonyl, 4-methyl-l 
piperazinecarbonyl, l-pyrrolldinecarbonyl, benzofuran 
2¢carbonyl and benzothiophene-2~carbonyl groups. 
Where the acyl group represented by R2—R4, R6 or 

R7 is a heterocyclic- substituted aliphatic acyl group, 
the heterocyclic group may be as described above for 
the heterocyclic acyl groups and the aliphatic moiety 
may be saturated or unsaturated and may be as de 
scribed above for aliphatic acyl groups. Examples of 
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such heterocyclic-substituted aliphatic acyl groups in 
clude the Z-thienylacety], (5-methylthiophene-2-yl)a 
cetyl, (5-chlorothiophene-Z-yDacetyl, 3-thienylacetyl, 
2-furylacetyl, 3-furylacetyl, 2-pyridylacetyl, 3-pyridyla 
cetyl, 4-pyridylacetyl, Z-l'urylacryloyl, 3-furylacryloyl, 
Z-thienylacryloyl, S-thienylacryloyl, piperidinoacetyl 
and 4-methylpiperidinoacetyl, 2-amino-3-(indol-2 
yl)propionyl and Z-amino-3-(indol-3-yl)propionyl 
groups. 
Where the acyl group represented by RLR“, R6 or 

R7 is a sulphonyl group, this may be an aliphatic sulpho 
nyl group (for example a methanesulphonyl or 
ethanesulphonyl group) or an aromatic sulphonyl group 
(e.g. a benzenesulphonyl or toluenesulphonyl group). 
Where the acyl group represented by‘ R2~R4, R6 or 

R7 is a phosphoryl group, this may be an aliphatic phos 
phoryl group (e.g. a dimethylphosphoryl or diethyl 
phosphoryl group), an aromatic phosphoryl group (e. g. 
a ditolylphosphoryl group) or an araliphatic phosphoryl 
group (e.g. a dibenzylphosphoryl, p-methylbenzylphos 
phoryl, p-bromobenzylphosphoryl or p-methoxyben 
zylphosphoryl group). 
Where R7 represents an alkyl group, this may be a 

straight or branched chain C1-C6 alkyl group, such as a 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secbu 
tyl, t-butyl, pentyl, Z-methylbutyl, l-methylbutyl, 1,1 
dimethylpropyl, 1,2-dimethylpropyl, 3-methylbutyl, 
neopentyl, hexyl, l-methylpentyl, Z-methylpentyl, 3 
methylpentyl, 4-methylpentyl, l,l-dimethylbutyl, 1,2 
dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 
l,l,2-trimethylbutyl, l,2,2-trimethylpropyl, l-ethylbu 
tyl, Z-ethylbutyl, 3-ethylbutyl, l-methyl-l-ethylpropyl, 
l-ethyl-Z-methylpropyl or 2,2-dimethylbutyl group. 

In the compounds of formula (I), R5 represents a 
carboxy group. However, the present invention also 
provides salts and esters of these compounds, i.e. com 
pounds of formula (I) in which R5 represents a group of 
formula —C0O(R’),, in which R’ represents the alco 
holic moiety of an ester or the cationic moiety of a salt 
and r represents the reciprocal of the valency of R’. 

In the salts of compounds of formula (I), where R’ 
represents the cationic moiety of a salt, it may be a metal 
atom, for example an alkali metal atom (e.g. sodium or 
potassium), an alkaline earth metal atom (e.g. calcium, 
magnesium or barium), a transition metal atom (e.g. 
iron, nickel or cobalt) or other metal atoms (e.g. alumin 
ium, zinc or copper); in this case, r will be the reciprocal 
of the well-known valency of these metals, the valency 
being, in the examples given, normally from 1 to 3. 
Alternatively, it may be an ammonium group or a sub 
stituted ammonium group (preferably an alkyl- substi 
tuted ammonium group), such as methylammonium, 
ethylammonium, isopropylammonium, dimethylam 
monium, diethylammonium, trimethylammonium, trie 
thylammonium, tetramethylammonium or dicyclohex 
ylammonium; in this case, r will be 1. Another cationic 
moiety which may be represented by R’ is the salt-form 
ing group derived from a basic amino acid, such as 
lysine, arginine or ornithine. 

Alternatively, R’ may represent the alcoholic moiety 
of an ester, in which case the value of r will depend 
upon the nature of the hydroxy~compound from which 
R’ is derived; for example, if the ester is an ester of a 
monoalcohol, r would be 1; in the case of glycols, r 
would be i; and, in the case of glycerol, r would be 5. 
Where R’ represents a monovalent group, this is prefer 
ably an unsubstituted or substituted alkyl group, an 
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8 
unsubstituted or substituted aralkyl group or an unsub 
stituted or substituted phenacyl group. 
Examples of alkyl groups which may be represented 

by R’ include straight and branched chain alkyl groups, 
preferably having from 1 to 8 carbon atoms, for exam 
ple the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, t-butyl, pentyl, sec»pentyl, t-pentyl, isopentyl, 
neopentyl, hexyl, heptyl, 2-methylhexyl and octyl 
groups. 
Examples of aralkyl groups which may be repre 

sented by R’ include the benzyl group and the benzhyd 
ryl group, both of which may be unsubstituted or have 
one or more substituents in the benzene ring. Examples 
of such substituents include: C1-C4 alkyl groups 
(methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec 
butyl or t-butyl), C1-C4 alkoxy groups (methoxy, eth 
oxy, propoxy, isopropoxy, butoxy, isobutoxy, sec 
butoxy or t-butoxy), halogen atoms (e.g. chlorine, bro 
mine or ?uorine) or the tri?uoromethyl group. Where 
there are two or more substituents, these may be the 
same or different. Examples of such aralkyl groups 
include the benzyl, Z-methylbenzyl, 3-methylbenzyl, 
4-methylbenzyl, Z-ethylbenzyl, 3-ethylbenzyl, 4-ethyl 
benzyl, Z-propylbenzyl, 3-propylbenzyl, 4-propy1ben 
zyl, Z-butylbenzyl, 3-butylbenzyl, 4-butylbenzyl, 2 
methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 
Z-propoxybenzyl, 3-propoxybenzyl, 4-propoxybenzyl, 
4-butoxybenzyl, 2-chlorobenzyl, 3-chlorobenzyl, 4 
chlorobenzyl, Z-bromobenzyl, 3-bromobenzyl, 4 
bromobenzyl, Z-?uorobenzyl, 3-fluorobenzyl, 4-?uoro 
benzyl, 2-tri?uoromethylbenzyl, 3-tri?uoromethylben 
zyl, 4-trifluoromethylbenzyl and benzhydryl groups. 
Where R' represents a phenacyl group, this may be 

unsubstituted or may have one or more substituents in 
the benzene ring. Examples of such substituents include: 
C|—C4 alkyl groups, C1-C4 alkoxy groups, halogen 
atoms and the tril‘luoromethyl group; specific examples 
of these substituent groups are given above. Preferred 
examples of such phenacyl groups include the phenacyl, 
Z-methylphenacyl, B-methylphenacyl, 4-methylphena‘ 
cyl, Z-ethylphenacyl, 3-ethylphenacyl, 4-ethylphenacyl, 
2-propylphenacyl, 3-propylphenacyl, 4-propylphena 
cyl, Z-butylphenacyl, 3-butylphenacyl, 4-butylphena 
cyl, Z-methoxyphenacyl, 3-methoxyphenacyl, 4 
methoxyphenacyl, Z-ethoxyphenacyl, 3»ethoxyphena 
cyl, 4-ethoxyphenacyl, 2-pr0poxyphenacyl, 3-propoxy 
phenacyl, 4-pr0poxyphenacyl, 2-butoxyphenacyl, 3 
butoxyphenacyl, 4-butoxyphenacyl, 2-chlorophenacyl, 
3-chlorophenacyl, 4-chlor0phenacyl, Z-bromophena 
cyl, 3-bromophenacyl, 4-bromophenacyl, 2-?uoro 
phenacyl, 3-fluorophenacyl, 4-?uorophenacyl, 2-tri 
?uoromethylphenacyl, 3-trifluoromethylphenacyl and 
4-trifluoromethylphenacyl groups. 
Where R’ represents a bivalent alcoholic moiety, it is 

preferably a C2-C6 alkylene or alkylidene group, for 
example an ethylene, ethylidene, propylene, propyli 
dene, trimethylene, tetramethylene, butylidene, penta 
methylene or pentylidene group, as well as such groups 
having one or more substituents, e.g. hydroxy groups, 
halogen atoms or tri?uoromethyl groups. 
Where R’ represents a trivalent alcoholic moiety, it is 

preferably a saturated aliphatic hydrocarbon group 
having from 2 to 6 carbon atoms and optionally one or 
more substituents, e.g. hydroxy groups, halogen atoms 
or tri?uoromethyl groups. 

X, which represents a halogen atom, is preferably a 
chlorine or bromine atom. 
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Within the compounds of formula?), there areiin 

cluded lactones of formula (la): ' 

m 50-) 

Rl 

(in which A, B, R1, R2 and R‘ are as de?ned above) and 

their corresponding carboxylic acids of formula (lb): 

R40 

s R‘ 

(in which A, B, R‘, R2, R‘, R5 and R6 are as de?ned 
above) and salts and esters of the carboxy group repre 

sented by R5 in said carboxylic acid of formula (lb). 

Of the compounds of formula (I), (la) and (lb), pre 
ferred compounds are those in which: 

R2, R3, R4 and R6 are the same or different and each 

represents a straight or branched chain Cz-Czo alkanoyl 

group, a straight or branched chain C3-Cz0 alkenoyl 

group or a benzoyl group; and 

R7 represents a hydrogen atom, a straight or 

branched chain C1--C6 alkyl group, a straight or 

branched chain Cg-Czo alltanoyl group, a straight or 

branched chain C3-Cm alkenoyl group or a benzoyl 

group. 

in the case of salts and esters of the compounds of 

formula (I) and (lb), we prefer the metal salts, the am 

monium salts, the alkyl-substituted ammonium salts, the 
basic amino acid salts, straight or branched chain 

C1-C4 alkyl esters and the benzy] esters. Most prefera 

bly, the salts are the alkali metal salts and the esters are 

the straight or branched chain C1-C4 alkyl esters. ‘ 

Amongst the compounds of the invention, a preferred 
class of compounds is represented by the formula (lc): 

4,361,515 
10 

(I6) 

in which: 
R‘ repr ta a hydrogen atom or a methyl group; 
R4‘ represents a hydrogen atom or a straight or 

branched chain C1-C6 alkanoyl group; 
m Al represents a group of formula 

1w?" 
on‘ 

(in which R‘ represents a hydrogen atom, a straight or 
branched chain C1-C4 alkyl group or a straight or 
branched chain C143‘ alltanoyl group), a group of for 

30 mula 

(in which X represents a halogen atom) or a group of 
formula 

-C—r. and 

0 

131 represents a group of formula 

(in which R9 representsa hydrogen atom or a straight 
or branched chain C1-C5 alkanoyl group), a group of 
formula 

(in which X represents a halogen atom) or a group of 
formula 

II 
o 

A further preferred class of compounds of the inven 
tion are those compounds of formula (Id): 



‘I, 
o 

4,361.515 
11 

(1d) 

in which: i v . 

R represents an alkali metal or a straight ,zr branched 
chain C1-C4 alkyl “group; and 

R‘, R“, A and B are as de?ned above. 
In the case of .the epoxides of formula (II), particu 

larly preferred compounds are those in which R2 repre 
sents an a-methylbutyryl group and R‘ represents a 
hydrogen atom. 

Speci?c examples of compounds of the invention are 
given in the following list. 

. 3',5'-Dihydroxy-(DH.NIL-236A) 

. 3-(O-Propionyl)-3',5'-dihydroxy-(DH.ML-236A) 

. 3-(O-Isovalery])-3',5'-dihydroxy-(DH.ML-236A) 

. 3-(O-PalmitoyD-3',5‘-dihyclroxy-(DH.ML-236A) 

l4. 3-(O-2-Chlorobenzoyl)-3',5'-dihydroxy-(DH.ML 
236A) 

15. 3-(O-2-Bromobenzoyl)-3',5'-dihydroxy-(DH.ML 
236A) 

16. 3~(O-Salicyloyl)-3’,5'-dihydroxy-(DH.ML-236A) 
l7. 3-(0-Phenylacetyl)-3',5'-dihydroxy-(DH.ML-236A) 

l9. 3-(O-Cyclohexanec‘arbonyl)-3',5'wdihydroxy 
(DH.ML-236A) 

20. 3-(O-2-Thenoyl)-3’,5‘-dihydroxy-(DH.ML-236A) 
21. 3-(0-2-Furoy])-3',5'-dihydroxy-(DH.ML-236A) 
22. 3-(O-2-Thienylacetyl)-3',5'-dihydroxy-(DH.MI, 
236A) 

23. 3-(O-Acetyl)-3',5'-dihydroxy-(DH.MB-530A) 
24. 3-(O-Propionyl)-3',5‘-dihydroxy-(DH.MEI-530A) 
25. 3-(O-Butyryl)-3',5'-dihydroxy-(DH.MB-530A) 
26. 3-(O-Valeryl)-3',5'-dihydroxy-(DH.MB-530A) 
27. 3-(O-lsovaleryl)-3‘,5'-dihydroxy-(DI-LMB-S30A) 
28. 3-(O-Acryloyl)-3',5'-dihydroxy-(DH.MB-530A) 

30. 3-(O-Stearoyl)-3',S'-dihydroxy-(DH.NIB-530A) 
3 1 . 3-(O'Linolenoyl)—3',5'-dihydroxy-(DH.MB-5 30A) 

35. 3-(0-2-Bromobenzoyl)-3',5'-dihydroxy-(DH.MB 
530A) 

36. 3-(O-Salicyloyl)-3',5’-dihydroxy-(DH.MB-530A) 

39 

20 

25 

30 

35 

40 

45 

50 

55 

65 


















































